Against a background of a strongly performing property market, the last decade saw a significant rise in entrants to undergraduate and postgraduate built environment programmes in the UK. The growth in postgraduate numbers reflected the emergence of conversion programmes with the result that, across a range of built environment pathways, employers can choose between different types of graduates: those straight from an undergraduate degree, those who have completed an additional postgraduate course or those who have taken, following a first degree in another discipline, a conversion programme in property or construction at postgraduate level. The paper uses a bivariate probit modelling approach to explore whether having a postgraduate taught (PGT) qualification systematically improves the probability of finding graduate level employment. It considers different built environment programmes while controlling for other factors that may influence employment outcomes, including university type, mode of study, gender, ethnicity and age. The results suggest that a postgraduate degree in land and property management significantly increases the probability of gaining graduate level employment, but this is not so for construction, quantity surveying or building surveying. The paper concludes by relating the findings to the wider discussion on changes in UK Higher Education.
Introduction
A major development in the education of students for the property and construction professions over the last decade has been the growth in postgraduate level education.
This includes the creation of many postgraduate conversion programmes that enable graduates in other subjects to obtain, in a relatively short time, core knowledge and skills required for employment in these disciplines and for the subsequent workplace training needed to gain membership of a professional body. Such conversion degrees have proved extremely popular, attracting UK and overseas students, and have increased the supply of graduates, which had been in steady decline throughout the 1990s (Dainty and Edwards, 2003) . Thus, employers can now choose between three types of graduates: those straight from an undergraduate programme, those who have completed an additional postgraduate course or those who have taken a postgraduate conversion course after a first degree in something else. Yet whilst this development is well known, there is a lack of evidence on the employment outcomes experienced by these different groups and whether graduates with a postgraduate taught (PGT) qualification are preferred to those that only hold a first degree in the same built environment discipline.
Anecdotal evidence suggests that graduates from conversion programmes are popular with employers (Ashworth, 2007; Benyon, 1999) . However, it is possible that the value of a taught postgraduate qualification in the recruitment and selection process varies across built environment subject areas. Moreover, employer attitudes towards the different types of qualifications may have changed as the number of both undergraduates and postgraduates has increased over time. Such issues are important to explore, particularly given the recent market downturn and the changes to UK Higher Education funding (see Department for Business, Innovation and Skills, 2011) . A better understanding of how the different types of qualification affect the employability of graduates could be used to help guide future programme provision and wider educational policy, ensuring that due attention is paid to issues of access to the property and construction professions.
Against this background, this paper assesses the employment outcomes of graduates within a quantitative framework, testing whether or not taught postgraduate degrees (whether conversion or extension in nature) offer an advantage over undergraduate degrees in different built environment disciplines and whether this advantage has changed over time. It utilises data collected by the UK Higher Education Statistics Agency (HESA) with their Destination of Leavers from Higher Education (DLHE) survey. The focus is on students qualifying from construction, building surveying, quantity surveying or land and property management programmes over the period 2005/06 to 2008/09. The analysis thus covers both a period of economic growth and one of economic downturn. A bivariate probit modelling approach is adopted which allows for the fact that similar characteristics may affect both the probability of undertaking a taught postgraduate course and of gaining graduate level employment.
The remainder of the paper is structured as follows. The next section sets the rise of taught postgraduate courses in property and construction in the context of the general rise in postgraduate education within higher education in recent years. Some existing knowledge regarding employment outcomes is also noted before the following section describes the methods used to test such outcomes in this study. After this, the data used is outlined before a further section presents the results of the study. The paper concludes by discussing the implications of the research findings.
Background Literature
Postgraduate education in the UK has grown markedly over the last fifteen years.
Between 1997/98 and 2008/09, the number of enrolled postgraduates rose by 36% compared with a 27% rise in the undergraduate population (Smith et al., 2010) .
Particularly important has been the growth of taught masters programmes in this period, with their growth driven by international student enrolments, especially students from outside the European Union (Sastry, 2004; House, 2010) . Built environment subjects are amongst those that have shared in this growth, although with a greater emphasis on expanding part time provision than some other areas (Sastry, 2004; Boorman and Ramsden, 2009 ).
Taught masters programmes can take various forms, but it is possible to broadly distinguish those that extend knowledge in a particular discipline from those that enable conversion to a discipline by non-cognate degree holders. In property and construction, examples of both can be found, but there has been notable growth in conversion programmes in recent years. This development has occurred in the wake of falling undergraduate numbers for these subjects through the 1990s at a time when overall numbers in UK higher education were increasing (Dainty and Edwards, 2003; Wilkinson and Hoxley, 2005) . In fact, the creation of postgraduate conversion programmes was encouraged as part of educational reforms by the Royal Institution of Chartered Surveyors (RICS) that were announced in 1999 and which aimed to increase the number of high quality graduates entering the property and construction professions.
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The growth in student numbers on RICS accredited courses since then has been well documented (e.g. Hoxley and Wilkinson, 2006; Key, 2010 (Birch et al., 2005) .
Nonetheless, these studies and press articles (e.g. Benyon, 1999) draw attention to a range of positive attributes that employers associate with postgraduates, including maturity, motivation, wider experience and awareness, ability to learn quickly and strong intellectual skills. Not only are they more qualified in a general sense than their undergraduate counterparts (i.e. regardless of first degree subject), the decision to continue education to postgraduate level suggests a strong commitment to the chosen subject and its associated career pathways.
Despite this, there is only limited data on whether the trends and qualities noted above translate into different outcomes for postgraduates in terms of obtaining employment. Research at the all subject level by HESA (2009) and House (2010) shows that, as a general category of graduates, postgraduates are more likely to be in full time paid work, more likely to be in managerial, professional or technical occupations and less likely to be unemployed at both 6 months and 3.5 years after graduation than those qualifying from a first degree. In addition, there is a salary premium for postgraduates relative to holders of a first degree only. Some data also exists at subject level, including for the aggregated category 'Architecture, Building & Planning'. Statistics on employment outcomes for this group (e.g. in HESA, 2010) indicate similar patterns, as well as some advantages for graduates from part time programmes, perhaps reflecting that many such graduates will have gained more experience of work whilst studying part time, with some having been sponsored by an employer. However, the Architecture, Building & Planning figures are problematic for analysing property and construction owing to their exclusion of most real estate degrees, whilst they include architecture for which postgraduate study is a required part of the path to professional status. et al. (2009) . This report notes a marked difference between relatively high representation of minority ethnic groups on built environment programmes in further and higher education and low representation in professional and managerial roles in these areas. They highlight several issues that impact the transition to employment, including difficulties for these groups in gaining work placements and interviews, informal recruitment practices that advantage groups with existing networks (white graduates) and biases in the recruitment process itself (see also Caplan and Gilham, 2005) . Therefore, it is necessary to control for other personal characteristics, where possible, whilst other research indicates that the type of university attended may also influence graduate prospects (Artess et al., 2008; Urwin and Di Pietro, 2005) .
In summary, whilst one might expect better employment outcomes for postgraduates given the greater investment by these students in their education, most evidence is at an aggregate level and may not hold for the property and construction sectors, where many postgraduates are from conversion programmes. Furthermore, a range of other factors that might have affected the labour market outcomes of these graduates are not controlled for in published statistics. It is these issues that the analysis here seeks to address by utilising individual level data on graduates from UK construction and property degrees at both undergraduate and postgraduate level.
Methods
The modelling approach adopted in this paper is based on the proposition that the probability of a graduate gaining graduate-level (as opposed to non-graduate level)
employment is a function of type of qualification they hold. The paper focuses on the level of employment gained by graduates rather than the issue of their employment status (employed versus unemployed) for two reasons. First, from a theoretical perspective, it has been argued that the participation decision and hiring decision are jointly determined. In other words, the employment outcome for a particular type of graduate depends not only on the decision of employers to offer them the job but also the graduate's decision to enter the labour market (Mohanty, 2002) . By focussing only on those who have entered employment by the time of data collection (around six months after graduation) this potential problem is overcome. Second, from a more pragmatic perspective, very few (less than 5 percent) of the sample of built environment graduates (described further below) were unemployed as opposed to undertaking further study or unavailable for employment. This would limit the robustness of an analysis of employment status rather than employment level, particularly if the intention is to try and ascertain differences between built environment programmes.
Therefore, the analysis follows the approach adopted by Smith et al. (2000) and focuses on the conditional probability of a graduate being in a graduate-level occupation given that the graduate has entered the labour market. In particular, the key research question is whether students graduating from a taught postgraduate programme have a higher probability of gaining graduate-level employment than those from an undergraduate degree programme after controlling for other individual characteristics and macroeconomic conditions that may influence employment outcomes.
Based on this, a standard univariate probit model of the effect of a postgraduate qualification on graduate employment is given as:
where * is a latent variable denoting the probability of getting graduate level employment, X i are personal characteristics affecting that probability, W i are labour market factors and PGT i indicates whether or not the individual has a taught postgraduate qualification. In this model, 1 is taken as a normally distributed error term with a mean of zero and a variance of one that captures all of the unobserved determinants of the probability of gaining graduate-level employment.
The determinants of a having a PGT qualification could also be estimated using a univariate probit model as follows:
where * is a latent variable denoting the probability of having a postgraduate degree and X i and W i are as defined above.
1 is also taken as a normally distributed error term with mean zero and variance one, in this case capturing the unobserved determinants of the probability of having a postgraduate taught qualification.
If there is an overlap between the unobserved characteristics that determine the probability of getting a graduate-level job and that of having a PGT qualification, a univariate modelling approach such as that represented by equation (1) will produce biased results (Greene, 2000) . In particular, the unobserved heterogeneity could result in 1 from equation (1) Wakeling (2005) finds evidence that there is a social class differential in progression to postgraduate study. Thus, making allowance for the potential dependence in the two outcomes is important.
Correcting for this endogeneity could be done using an instrumental variable (IV)
approach, but there are potential shortcomings of this approach (see Greene 1998 Greene , 2000 . Instead, the approach adopted in this paper follows that suggested by Greene (1998) and the following simultaneous recursive bivariate probit model was estimated: * = 1 + 2 + 3 + + 1 (3) * = 1 + 2 + 1
The error terms 1 and 1 are jointly distributed as bivariate normal with means of zero, variance of one and correlation ρ. Z i are factors that explain the probability of getting one of the endogenous variables (graduate level employment), but not the probability of having the other (PGT qualification The dataset contains information on the subject and level of qualification studied, but it does not disclose the title of the programme on which respondents were registered.
Instead, these are grouped into subject areas using a classification scheme called the
Joint Academic Coding System (JACS). Previous research on construction education
by Dainty and Edwards (2003) focused on the K2 category of JACS, which covers programmes in building and construction disciplines. In contrast, this paper also considers graduates from land and property management programmes that fall within the N2 category. However, in common with Dainty and Edwards, it excludes architecture and planning programmes which are often included within the wider definition of Built Environment education. These subject areas were excluded on the basis that they have their own distinct requirements in terms of the qualifications required for progression to professional status. Similarly, students graduating from either a postgraduate research degree or an "Other undergraduate" programme (which would lead to a qualification below degree level) were dropped from the analysis on the basis that they are unlikely to be competing for the same employment Based on this, Table 2 shows the distribution of responses across the two binary dependent variables for all property and construction graduates in the sample. As explained earlier, the 1,643 leavers not employed, but in "other activity" (including those undertaking further full time study, those assumed unemployed and those not available for employment) are excluded from the graduate employability analyses.
INSERT TABLE 2 ABOUT HERE
While the data collected by HESA covers a wide range of variables, not all were used in this study owing to missing observations, quality of data or lack of relevance to the research question. Table 3 indicates those categories of variables which were used in the analysis, with the nature of each further discussed below.
INSERT TABLE 3 ABOUT HERE
Gender, ethnicity and age group are included in both of the bivariate probit equations as previous research suggests that they influence the probability of gaining graduate level employment and of undertaking postgraduate study (e.g. Artess et al., 2008) .
These variables are denoted as X i variables in equations (3) and (4) Finally, to capture differences across built environment subjects, the JACS 4 digit subject variable was used to distinguish four categories of programmes as follows: As well as modelling all built environment programmes together, separate bivariate probit models were estimated for each of these categories. To provide a context for subsequent analysis, Table 4 suggests some key differences between subjects. Land and property management has a higher proportion of females and graduates from old universities, and the highest proportion of taught postgraduate leavers. In contrast, there are few leavers with a PGT qualification in quantity surveying, but this subject has the highest proportion of students that studied part time. Construction and building surveying are more similar to one another, but there are a higher proportion of PGT leavers in the former. Finally, quantity surveying has the lowest proportion of leavers entering non-graduate level employment. This means that results relating to quantity surveying may be less robust than those for the other subject areas. Table 5 . Indeed, the coefficient values for the original variables remained either identical or very similar to those given in the table. Therefore, rather than present the full results, Table 6 shows only the coefficients and standard errors for the new interaction variables. indicated that, as for the full model described above, degree class time interaction variables were not significant and did not qualitatively change the results. This is why only the PGT -year interactions are included in the models presented here.
Econometric Results

INSERT TABLE 7 ABOUT HERE
In only one of the four models is ρ significantly different from zero -the land and property management model. The sign of ρ in this model is negative, which suggests that a univariate model would underestimate the importance of having a PGT qualification for graduate employability. It follows that, in the other three subject areas, a univariate probit model of graduate employment would provide consistent estimates.
The coefficients in Table 7 suggest that a PGT qualification only has a positive effect on the likelihood of obtaining a graduate level job for land and property management students. For the other disciplines, the coefficient is found to be not significantly different from zero. Meanwhile, non-white ethnicity appears to have a significant and negative impact on the likelihood of gaining a graduate level job in two of the four subjects after having controlled for the type of qualification held and other personal characteristics. Being over 24 is estimated to have a negative significant impact for land and property management leavers, but is positive for building surveying.
Studying part-time is also significant and negative for land and property management, but positive and significant for the other subject groups, corresponding with preferences noted by Westcott and Burnside (2006) .
The results relating to the year dummy variables suggest that the impact of the economic downturn on graduates from construction and building surveying programmes was more immediate and larger in magnitude than for the other two subject groups. In addition, there is evidence that having a PGT qualification in construction becomes more advantageous as the economy enters a downturn (years 3 and 4). In contrast, there is evidence of a slight decrease in the value of a PGT qualification in year 2 (2006/07) compared to year 1 (2005/06) for land and property management graduates.
Finally, to check the robustness of the results in relation to the three subject areas where ρ is not significantly different from zero, the results from the univariate version of the model are shown in Table 8 . These are qualitatively very similar across all variables to those in the bivariate model, as expected. However, the magnitude and significance of coefficients in the land and property management subject area are very different. In particular, if the fact that having a PGT qualification and securing a graduate level job are jointly dependent is ignored, the negative effect of being non-white is over estimated, the negative age effect is ignored, and the positive effects of holding a PGT qualification are underestimated.
INSERT TABLE 8 ABOUT HERE
Conclusions
Property and construction are subjects in which marked growth has occurred in the provision of postgraduate degrees, especially conversion degrees for graduates of other subjects. This paper provides evidence on the value of a postgraduate qualification in securing graduate level employment upon leaving university. Results from the estimations suggest that it has a positive effect on the likelihood of securing a graduate level job for land and property management. However, it appears to confer no significant advantages in the fields of construction, building surveying and quantity surveying. Meanwhile, other coefficients highlight differences between land and property management and the other subject groups, though, in all cases, a good first degree appears to be a positive factor and a weaker first degree result has a negative influence on employment outcomes.
The finding that having a taught postgraduate degree confers no tangible employment benefits for construction, building surveying and quantity surveying was unexpected. In particular, as the number of graduates has increased over time, it was expected that a PGT qualification would be relied on more in the recruitment and selection process as an indicator, not just of technical skills, but of graduate attributes such as maturity, motivation and experience. It was also expected that the value of either a PGT qualification or good first degree class would increase as the economy entered recession and competition for jobs increased. However, this was only found to be the case for PGT qualifications in construction. Having said this, the results do show clearly the impacts of the recession on employment prospects for all graduates. Ongoing reductions in public expenditure on construction and infrastructure projects suggest that the job market for graduates will be continue to be difficult in the foreseeable future and so competition between graduates from different types of programme may well become more intense. Evidence on whether previous increases in fees have deterred students from postgraduate study is mixed (Smith et al., 2010) . However the larger fee increases being introduced in parts of the UK from 2012/13 mean that, in future, postgraduate
programmes will have to demonstrate clear employability benefits in order to attract students. In the case of real estate programmes, where the employment advantages for postgraduates appear to be stronger, the future of the postgraduate route is more unclear, depending on how both universities and potential (undergraduate and postgraduate) students respond to the new funding environment. Previous experience suggests that economic downturns can lead to both a loss of built environment graduates to other industries (due to a lack of employment opportunities in their subject area) and a reduction in enrolments onto built environment programmes. This, in turn can give rise to future shortages of graduates.
While this paper provides some new evidence on higher education and labour market outcomes in the property and construction industries, further research on the interdependency between the various types of degree qualifications and macroeconomic conditions would be timely. Notes: ***, ** and * denote 1%, 5% and 10% significance levels, respectively. Omitted categories are white, under 24, full time study, new university and graduating with a lower second class degree. The omitted subject category is building surveying. 0.000 *** 0.000 *** 0.000 *** 0.000 *** Notes: ***, ** and * denote 1%, 5% and 10% significance levels, respectively. Omitted categories are white, under 24, full time study, new university and graduating with a lower second class degree. 
